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Many	of	the	specifications	are	Open!!

• P25	– Project	25	initiated	in	1988	– Phase	2	spec	closed	in	2004
• DStar – JARL	Published	Specification	2001	– Revised	2004	and	in	2014
• DMR	– ETSI	Standard	Tiers	1	and	2	in	2005,	Tier	3	2012.
• dPMR – ETSI	(2006/7)	[lower	functionality,	lower	Infrastructure]
• Nxdn – 2005	[Icom – IDAS,	Kenwood	– NEXEDGE]
• C4FM- Yaesu – 2012	direct	evolution	of	P25	Phase	1
• …
• FreeDV	– Uses	Codec	2	(based	on	Thesis	in	1997)	2011- from	David	
Rowe		



D-Star	Update

• Updated	version	of	specification	(V5.0)	was	published	in	2014	which	
included	a	new	data	mode	(using	the	whole	packet	for	Data	in	a	“voice	
link”)	4800bps	(inserts	data	in	the	voice	packet)
• This	is	not	the	same	as	the	original	DD	links	(128kbps)	in	the	23cm	ID-1
• Only	works	between	newer	radios.
• Not	much	success	with	3rd party	extract	(like	DPRS)

• CCS	scheme	replaced	by	CCS7	
• Uses	same	number	and	registration	as	DMR-MARC	system
• Allows	point	– point	connection	of	Dstar “repeaters”	based	on	last	heard	location	
(within	the	ircddb network)

• (Hopefully	online	on	VK2RBV	in	August)
• D-Star	HF	Net



D-Star	Update

• D-Star	Satellite	Payload	
• OUFTI-1	Orbital	Utility	For	
Telecommunication	Innovation	
• University	of	Liege	– Belgium
• Launched	25	April	16	and	
worked	immediately

• Unfortunately	went	silent	7	May	
16

• Didn’t	get	to	boot	D-Star	mode	



P25

• Not	much	to	add	here….
• DMR	seems	to	have	clearly	taken	
over.
• Further	standards	development	
has	been	shelved.



DMR

• Tier	I	0.5	Watt	446	MHz	FDMA	
Device	license
• Tier	II	66-960MHz	2	slot	TDMA	in	
12.5kHz
• 2005	MOU	between	
manufacturers,	selected	AMBE	
for	Vocoder	(not	part	of	spec).
• “Interoperability”	very	“qualified”	
and	not	encouraged.



DMR

• The	“$100”	Radio	
• MD380

• Shmoocon – hacking	the	
MD-380
• Travis	Goodspeed
• Reverse	engineered	the	
firmware
• Override	privacy	bit	and	TG	
filter.

• Same	hardware/firmware	for	
several	radios
• CPS	hacks	and	rewrites
• The	supplied	software	is	very	
simplistic	– excellent	– easy	to	
write	scripted	UI	moves	to	
load	data!!



Yaesu - Fusion

• C4FM	based	on	P25	with	several	functions	derived	from	Motorola	
(During	The	Yaesu-Vertex-Motorola	Phase)
• “Open	Specification”	published	by	Yaesu Musen 2013
• Basic	Mode	DN	was	quickly	taken	up	and	deployed	in	3rd party	projects	
(DV4mini)
• VW	and	DW	still	not	stable.	- suspect	some	extra	undocumented	detail.

• Aggressive	repeater	role	out	and	equipment	pricing
• Wires-X	(Internet	link/reflectors)	still	relatively	closed



FreeDV - Codec2

• SM1000	released
• Connect	to	SSB	radio	and	power
• (includes	mic/spkr)

• SM2000	VHF	radio



Speeds	and	Feeds….

Channels BW	kHz Mod Vocoder Vend

DStar 1 6.25 FDMA AMBE+ Icom (Kenwood),
Ham	Community

Fusion 1 12.5 FDMA AMBE	2+ Yaesu

P25 1 12.5 FDMA IMBE Several

DMR 2 12.5 TDMA AMBE	2+ Several

NXDN 1 6.25/12.5 FDMA AMBE	2+ Icom/Kenwood

Free	DV 1 1.25 FDMA Codec	2 Ham	Community

“DV	modes	are	95%	the	same	and	100%	incompatible”	–
John	Hays,	K7VE



D-Star	Network	and	reflectors	
D-Plus	Robin	AA4RC

REFxxx reflectors,	UR	commands	e.g.	Linking
Reflectors	managed	by	AA4RC

Dextra Scott	KI4KLF	
XRFxxx open	source,	 run	your	own!	and	

published	 the	problems	with	the	original	G2.		
ircDDB Hans	DL5DI	with	DL1BFF	DG8NGN	created	ircddb

Scott	collaborated	to	get	ircddb integrated.
DCSxxx reflectors

XLX	Lux	LX1IQ	and	Jean-Luc	LX3JL	supports	D-Plus,	
Dextra,	DCS	…	high	performance	 internode	protocols	and	
handling	 			[Deliberately	GPL	and	copyleft]

Jonathon	G4KLX			ircddbgateway and	dstarrepeater [GPL	
and	copyleft]



DMR	Network	and	Reflectors

• DMR-MARC	(Motorola	Amateur	
Radio	Club)
• 500+ DMR-MARC	repeaters	
in 48 countries	with 38305 registered	
users

• DMR+	
• Support	for	Hytera and	other	3rd party	
• 300+	Mainly	Europe
• DV4Mini’s

• BrandMeister
• 300+	networked	repeaters
• Integrating	MMDVM	and	DV4mini



Fusion

• 700	Digital,	294	Analog	(10%	
repeaters?)
• FCS		reflector	system		from	DG1HT	
works	with	DV4mini
• Early	Days	for	the	digital	side…	
Network	stabilised	(not	as	many	
crashes	and	lockups!)	in	Jan-Feb	
2016
• Dedicated	Node	Radio	
• New	repeater	supports	direct	
connect	digital



Fusionlive.net



Fusionlive.net







Basic	pieces	of	DV	- RF	Link

Audio

Vocoder

Modem RF

Data

Audio

Vocoder

ModemRF

Data

Control/UI Control/UI



Basic	pieces	of	DV	- RF	Link	(Data	Only)

Audio

Vocoder

Modem RF

Data

ModemRF

Data

Software	solutions:
GnuRadio
DSD+	(Also	decodes	voice!)

Control/UI Control/UI





Basic	pieces	of	DV	- Data	Link	(Repeater	
Gateway,	Hotspot)

Audio

Vocoder

Modem

RF

Data

Modem

Audio

Vocoder

Modem RF

Data

Hardware	device	with	RF	+	Modem	combined	
with	some	management	software	
DVAP
DV4mini
DVMega

Modem	Only	(DVRPTR,	MMDVM,HRI-200)

Control/UI

Control/UI
Control/UI





Basic	pieces	of	DV	- Dongle	Solutions

Audio

Vocoder

Modem RF

Data

Audio

Vocoder

Modem

RF

Data

Modem

Hardware	device	with	AMBE	chip	and	modem	
combined	with	some	user	software	
DV	Dongle
Thumb	DV

Includes	soundcard(Audio)
DVRPTR-AMBE
SM1000	(Codec2)

Control/UI

Control/UI

Control/UI





Coming	Soon	since	…..	2012



“Coming	Soon…????.......”
DV4Home	–compact
Screen	+	SBC	+	Plug	in	DV4mini

DV4Home	– Full
Compact
+		AMBE	chips	+	Soundcard

PCM	interim	 for	mixed	mode

$250-$500	?

Audio

Vocoder

Modem

RF

Data

Modem

Control/UI

Control/UI

Vocoder



“Coming	Soon…????.......”
DV4Mobile
Tri	Tri	Band	SDR
2	x	20W	transmitter[50W	transistors]
(Future	HF	AddOn?)
Screen	+	SBC	(HDMI,BT,Wifi,Eth,USB)
LTE	card+Sim (Over	the	Air	programming)
+	Use	the	LTE	as	gateway(DVAP	etc)
[Virtual	SIM	LTE]

All	Modes	
(FM,C4FM,NXDN,P25,DMR,dPMR,Dstar…)

PCM	interim	 for	mixed	mode
Cross	Band	– Cross	Mode!	
Connect	2	together	 - repeater	stack….
$900-1200???	



“Coming	Soon…????.......”

Aimed	at	the	ARES/RACES	market



Links		http://vk2bv.org/home/faq

• Dstar
• dstarinfo.com

• Fusion
• hamoperator.com
• fusionlive.net

• DMR
• vkdmr.info
• vkdmr.net
• brandmeister.network

• Codec	2
• freedv.org
• rowetel.com

• xreflector.net

• Yahoo	Groups
• YaesuSystemFusion
• VK-DMR
• ircddbgateway
• TYT-TYTERA
• xlxd-star
• mmdvm

• Tapr.org
• In	particular	DCC	conferences


